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The role of microbiology in gonococcal control in the West: helping to understand the enemy Western Australia (WA), Australia's largest state by area, has one of the highest notification rates of gonorrhoea in the world. This is likely a reflection of the challenges of providing health services over a vast remote area combined with a unique set of sociocultural aspects. Despite this, microbiology can play a pivotal role in the public health management of gonorrhoea even if the primary health services are thousands of kilometres away from the laboratory.
However, it requires new approaches to how diagnostic testing and laboratory surveillance are conducted and the repurposing of existing technologies to cater for novel demands. In this article I describe some of the microbiological approaches that have been undertaken in WA to help address the public health challenge of gonorrhoea.
That is, facilitating the appropriate antimicrobial management of gonorrhoea in an era of increasing resistance to prevent treatment failure, timely provision of an accurate diagnosis to inform appropriate treatment, and providing molecular insights to better understand gonococcal transmission (Table 1) .
Mitigating antimicrobial resistance
Neisseria gonorrhoeae has shown a remarkable capacity to become resistant to the antimicrobial agents employed to control it.
With an estimated 78 million new cases each year and the emer- PPNG around Geraldton, the major regional centre of the Mid West, had occurred. In response to this the regional public health unit was notified and empiric prescribing for locally acquired uncomplicated gonorrhoea was changed from ZAP 
Timely provision of accurate diagnosis
Making the correct diagnosis is the cornerstone of appropriate treatment and microbiology has a central role in ensuring practical yet accurate rapid diagnostic tests for N. gonorrhoeae detection. identified. This suggests that the majority of the isolates originated from independent, small sexual networks with an infrequent interchange between other communities and regions. In terms of the N. gonorrhoeae genomogroups, some genomogroups were present throughout the study period, some disappeared and others were introduced demonstrating how the composition of the gonococcal population in remote regions is ever changing due to, as yet, unknown selection forces. It also suggests that gonococcal epidemiology in remote region WA is quite different to the major population centres and, in some cases, geographically restricted.
To further explore the gonococcal epidemiology of remote region WA core genome phylogeny with MLST was performed on over 50
WA isolates and compared to an international N. gonorrhoeae collection 15 . Two distinct population groups were found among the remote region isolates that carried no chromosomal antimicrobial resistance genotypes. In contrast, most isolates from the metropolitan region of Perth belonged to population groups that were globally distributed and were frequently multi-drug resistant, suggesting these isolates had been introduced through In summary, microbiology has much to contribute to the public health management of gonorrhoea by identifying features of the pathogen and the host-pathogen interaction that can be exploited for the public health management of N. gonorrhoeae. An appreciation of these differences across geographic locales will help inform the measures that can be taken toward gonococcal control, tailored to a particular setting.
